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(54) Mounting structure of electric motor-driven compressor 

(57) An electric motor-driven ccmpressor(IO) is 
positioned closer to the center of gravity(G) of an engine 
than a compression mechanism(11). and is mounted in 
such a manner that an axial direction(Li) of an electric 
motor(12) is parallel to a crank shaft of the engine. 
Therefore, a vibration force produced by the engine and 
applied to the electric motor is reduced. 
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Description 

[0001] The present Invention relates to a mounting 
structure of an electric motor-driven compressor 
applied to a hybrid vehicle having an internal combus- s 
Won engine (engine) and an electric motor for running 
the vehicle. 

[0002] In recent years, to reduce exhaust gas dis- 
charged from an engine, research and development of a 
hybrid vehicle have been vigorously conducted. In io 
response to this, research and development of refriger- 
ation cycle for a vehicle such as an air conditioner for a 
vehicle suitable for the hybrid vehicle have been ener- 
getically conducted. 

[0003] In a conventional type vehicle having only an is 
engine as a power source, a driving force for a compres- 
sor for the refrigeration cycle thereof Is supplied by the 
engine. However, the hybrid vehicle may have a follow- 
ing problem: since the engine stops in some running 
state, if the driving force is supplied only by the engine. 20 
the refrigeration cycle is also stopped when the com- 
pressor Is stopped. 

[0004] Therefore, it is desirable that the refrigeration 
cyde for the hybrid vehicle employs an electric motor- 
driven compressor having a built-in electric motor. 2s 
[0005] Regarding the hybrid vehicle, since the engine 
and the electric motor for running the vehicle are 
housed in an engine room, there is a little vacant space 
in the engine room in comparison with a conventional 
vehicle. Therefore, it is desirable that the electric motor- 30 
driven compressor is mounted on the engine. 
[0006] However, since the vibration of the vehicle 
caused by the engine is acted on the compressor for the 
vehicle, if the conventional compressor supplied with 
the driving force only by the engine is simply replaced 3S 
with the electric motor-driven compressor, the vibration 
of the vehicle probably might cause a damage to the 
electric motor-driven compressor (in particular, electric 
motor). 

[0007] In this connection, there is a refrigeration cyde 40 
of a stay-at-home model such as a refrigerator, a home 
air conditioner or the like, as an example employing the 
electric motor-driven compressor in the refrigeration 
cycle. However, in these refrigeration cycles, a large 
vibration force like the vibration of the vehide does not 45 
act on the electric motor-driven compressor in contrast 
to the refrigeration cyde for a vehicle. Therefore, the 
mounting structure of the electric motor-driven com- 
pressor in the refrigeration cycle of a stay-at-home 
model can not be applied to the electric motor-driven so 
compressor for a vehide. 

[0008] The present invention Is made in light of the 
foregoing problem, and it is an object of the present 
invention to provide a mounting structure of an electric 
nwtor-driven compressor for a vehid taking into ss 
account the effect of the vibration of the vehide, 
[0009] According to a mounting structure of an electric 
motor-driven compressor of the present invention, the 



electric motor-driven compressor is mounted on an 
internal combustion engine in such a manner that an 
electric motor is positioned closer to the center of grav- 
ity of the internal combustion engine than a compres- 
sion mechanism. 

[001 0] Since the eledric motor Is positioned closer to 
the center of gravity in which the vibration of the internal 
combustion engine is small, a vibration force acting on 
the electric motor becomes small. Therefore, this pre- 
vents the electric motor from being damaged. 
[0011] According to another aspect of the present 
Invention, the axial direction of an electric motor is par- 
allel to a direction, which Is parallel to a contact surface 
between the internal combustion engine and a fixing 
portion of an electric motor-driven compressor, and 
which has the smallest vibration force among directions 
parallel to the contact surface. 
[001 2] Accordingly, the vibration force applied to the 
electric motor becomes snwiller. and the defective insu- 
lation of the electric motor can be prevented. Therefore, 
the reliability (durability) of the electric motor-driven 
compressor is improved. 

[001 3] According to the another aspect of the present 
invention, a fixing portion of a motor housing is formed 
in a position deviated from a part corresponding to a 
stator core. 

[0014] Therefore, the stator core is prevented from 
being greatly deformed in response to a deformation of 
a motor housing when a bolt Is fastened. 
[001 5] Other features and advantages of the present 
Invention will be appreciated, as well as methods of 
operation and the function of the related parts, from a 
study of the following detailed description, the 
appended claims, and the drawings, all of which form a 
part of this application. In the drawings: 

FIG. 1 is a perspective view illustrating a mounting 
structure of an electric nnotor-driven compressor 
according to embodiments of the present invention; 
FIG. 2 is a schematic top plan view illustrating the 
mounting structure of the electric motor-driven 
compressor of the present Invention when viewed 
from the top of a vehicle; 

FIG. 3 is a schematic front view illustrating the 
mounting structure of the electric motor-driven 
compressor of the present Invention when viewed 
from tile front of tiie vehicle; 
FiG. 4 is a graph showing measurement results of a 
vibration parallel to a crank shaft of an engine (lat- 
eral direction of tiie vehicle), measured at tiie com- 
pressor according to the first embodiment of tiie 
. present invention; 
FIG. 5 is a graph showing measurement results of a 
vibration ortiiogonal to tine crank shaft of the engine 
(vertical direction of tfie vehide), measured at tiie 
compressor according to tiie first embodiment of 
the present invention; 

FIG. 6A is a partial cross-sectional view of an elec- 
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trie motor of the compressor according a second 
embodiment of the present invention; 
FIG. 6B is a cross-sectional view taken along a line 
B-B in FIG. 6A: and 

FIG. 7 is a schematic view showing a mounting s 
state of an electric motor-driven compressor 
according to a modification of the second embodi- 
ment 

(First embodiment) io 

[0016] FiG. 1 is a perspective view illustrating a 
mounting structure of an electric motor-driven compres- 
sor according to a first embodiment applied to a hybrid 
vehicle having an internal combustion engine E and an is 
electric motor M for running the vehicle (See FIGS. 2 
and 3). In FIGS. 2 and 3, the reference numeral 30 rep- 
resents a tire. 

[0017] As shown in FIG. 1 to FIG. 3, an electric motor- 
driven compressor 10 for a vehicle refrigeration cycle 20 
comprises a scroll type compression mechanism 11 for 
sucking and compressing refrigerant and an electric 
motor 12 for driving the compression mechanism; 
[0018] In the housing of the electric motor 12. as 
shown in FIG. 1. four bolt holes (fixing portions) 13 for 25 
fixing the electric motor-driven compressor 10 to a part 
of the engine E are formed on a housing of the electric 
motor 12. and the electric motor-driven compressor 10 
is fixed to the engine by inserting the through bolts 132 
(see FIG. 6B) into female thread holes (not shown) 30 
made in crank case of the engine E through the bolt 
holes 13. 

[0019] The electric motor-driven compressor 10 is 
fixed to the engine E such that the electric motor 12 is 
positioned closer to the center of gravity G of the engine 35 
E than the compression mechanism 11 and that the 
axial direction of the electric motor 12 corresponds 
with the direction L2 of the crank shaft of the engine E. 
Therefore, the axial direction of the electric motor 12 
is parallel to the direction L2 of the crank shaft of the 40 
engine E. The axial direction of the electric motor 12 
is the axial direction of a rotor (armature) in the electric 
motor 12. and is parallel to a motor shaft of the electric 
motor 12. 

[0020] It is generally known that the electric motor 1 2 45 
includes a rotor (armature), a stator and the like. There- 
fore, the electric motor 12 is generally heavier than the 
compression mechanism 11. Therefore, usually, the 
center of gravity G^ of the electric motor-driven com- 
pressor 10 locates closer to the electric motor 12 than so 
the compression mechanism 1 1 . On the other hand, the 
vibration of the engine E becomes smaller as the posi- 
tion is closer to the center of gravity G of the engine E. 
[0021 1 Therefore, as shown in the first embodiment, if 
the electric motor 1 2 is positioned closer to the center of ss 
gravity G of the engine E than the compression mecha- 
nism 11, the vibration of the electric motor 12 is 
reduced, and a vibration force applied to the electric 



motor 12 is reduced. Thus, the electric motor 12 is pre- 
vented from being damaged by the vibration of the 
engine E. 

[0022] The main reason for the damage of the electric 
motor 12 is that the winding of the rotor or the stator is 
shifted and cause the Insulation failure. Therefore, 
inventors studied a relationship between the vibration 
direction and the damage of the electric motor 12, and 
discovered that when the vibration force is applied to the 
electric motor 12 in its axial direction, the winding was 
further shifted and cause the insulation failure than 
when the vibration force is applied to the electric motor 
12 in its radial direction. 

[0023] As understood from FIGS 4 and 5, the vibration 
force applied to the winding of the electric motor 12 is 
reduced, and the insulation failure is prevented since 
the direction L2 of the crank shaft of the engine E. in 
which the vibration (vibration force) of the engine E is 
small, corresponds with the axial direction of the 
electric motor 12. Therefore, the reliability (durability) of 
the electric motor 12 (electric motor-driven compressor 
10) is inrtproved. 

(Second embodiment) 

[0024] As shown in FIG. 6A. the electric motor 12 
includes an approximate cylindrical-shped stator core 
121. a coil 122 wound on the stator core 121, a magnet 
rotor 123 made of a permanent magnet and rotates in 
the stator core 121. and a motor housing 124 for hous- 
ing the stator core 121, the coil 122 and the magnet 
rotor 123. 

[0025] The stator core 121 is made by laminating thin 
magnetic materials such as silicon steel sheets. 
[0026] The stator core 121 is pressed and fixed in the 
inner periphery of the motor housing 124 by a shrink fit 
(tight fit), and the magnet rotor 123 is rotatably sup- 
ported in the motor housing 124 via a bearing 125 dis- 
posed on a shaft 126. 

[0027] Furthermore, stays 131 having bolt holes 131 
are integrally formed with the motor housing 124 such 
that each bolt hole 13 is positioned at an area deviated 
from an area corresponding to the stator core 1 21 of the 
motor housing 124 (the area designated by X in FIG. 
6A). 

[0028] Accordingly, the stator core 121 is prevented 
from being greatly deformed as the motor housing 124 
is deformed when the bolts 132 are fastened. Therefore, 
the defective problems such as peeling or breakage of 
the silicon steel sheets constituting the stator core 121 . 
[0029] in the above described embodiments, the 
direction L2 of the crank shaft corresponds with (parallel 
with) the axial direction of the electric motor 12. How- 
ever, there may be a case in a vehicle of some type or 
size where it is difficult to mount the electric motor- 
driven compressor 10 on the engine E in a state In 
which the direction of the crank shaft corresponds 
with the axial direction of the electric motor 12. 
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[0030] in that case, the electric motor-driven compres- 
sor 10 may be fixed to the engine E such that the axial 
direction of the electric motor 12 is positioned parallel 
to a direction, which is parallel to a contact surface 13a 
between the engine E and boK holes 13, and which has s 
the smallest vibration force among directions parallel to 
the contact surface 13a. 

[0031] The electric motor-driven compressor 10 
according to the above described embodiments is 
driven only by the electric motor 12. However, the io 
present Invention can be also applied to a hybrid com- 
pressor, which can selectively switch a case where the 
compression mechanism 11 is driven by the electric 
motor 12 and a case where the compression mecha- 
nism 1 1 is driven by a driving force supplied by the 75 
engine E.-to be mounted on an engine of a hybrid vehi- 
cle or an engine of a vehicle that intends to reduce fuel 
consumption by stopping the engine when the vehicle is 
stopped. 

[0032] Furthermore, in the above described embodi- 20 
ments, the bolts 132 are provided such that they pass 
through the motor housing 124 in the radial direction of 
the magnet rotor 123 as shown in FIG. 6B. However, as 
shown in FIG. 7, the bolt holes 13 (stays 131) may be 
formed only in the engine block side of the motor hous- 2s 
Ing 124. 

[0033] In this case, since the fastening force is not 
applied to the motor housing 124. even if the bolt holes 
1 3 are positioned at the area corresponding to the stator 
core 121. the stator core 121 is hardly deformed. 30 
[0034] Although the present invention has been 
described in connection with the preferred embodi- 
ments thereof with reference to the accompanying 
drawings, it is to be noted that various changes and 
modifications will be apparent to those skilled in the art. 35 
Such changes and modifications are to be understood 
as being included within the scope of the present inven- 
tion as defined in the appended claims. 

Claims ^ 

1. A mounting structure of an electric motor-driven 
compressor(10) applied to a hybrid vehicle having 
an internal combustion englne(E) and a vehicle 
electric motor(M) for running the vehicle, said 4S 
mounting structure comprising: 

a compression mechanism(ll) for conrpress- 
ing fluid; and 

a compressor electric motor( 1 2) integrated with so 
said compression mechanism for driving said 
compression mechanism, wherein; 
said electric motor-driven compressor is 
mounted on the internal combustion engine in 
such a manner that said compressor electric 55 
motor is positioned closer to a center of grav- 
ity(G) of the internal combustion engine than 
said compression mechanism. 



2. A mounting structure of an electric motor-driven 
conrpressor according to daim 1 . wherein; 

said electric motor-driven compressor includes 
a fixing portlon(13) for fixing said electric 
motor-driven compressor to the internal com- 
bustion engine; and 

an axial dlrection(Li}of said connpressor elec- 
tric motor(12) corresponds with a direction, 
which is parallel to a contact surface(13a) 
between the Internal combustion engine and 
said fixing portion, and which has the smallest 
vibration force generated by the internal com- 
bustion engine annong directions parallel to 
said contact surface. 

3. A mounting structure of an electric motor-driven 
connpressor according to daim 1 or claim 2, 
wherein; 

an axial direction(Li) of said compressor elec- 
tric motor is parallel to a direction(L2} of a crank 
shaft of the internal combustion engine. 

4. A mounting structure of an electric nrrator-driven 
compressor according to claim 2 or claims, 
wherein; 

said compressor electric motor includes an 
approximately cylindrical stator core(121). a 
rotor(1 23) for rotating in said stator core, and a 
motor housing(124) for housing said stator 
core and said rotor; 

said fixing portion(13) includes a bolt hole in 
which a bolt(132) is inserted to fix said motor 
housing to the Internal combustion engine; and 
said fixing portion is formed on said motor 
housing at a position deviated from a part cor- 
responding to said stator core 

5. A method for mounting an electric motor-driven 
compressor(IO). which has a compression mecha- 
nism(ll) and an electric motor(12) for driving said 
compression mechanism, on an internal combus- 
tion engine(E). comprising a step of mounting said 
electric motor-driven compressor(IO) on the inter- 
nal combustion engine(E) In such a manner that 
said electric motor(12) Is positioned closer to a 
center of gravity(G) of the internal combustion 
engine than said compression mechanism. 

6- A method for mounting an electric motor-driven 
compressor according to claim 5, further compris- 
ing a step of corresponding an axial direction(LO of 
said electric motor parallel to a crank shaft of the 
internal combustion engine. 

7- A method for mounting an electric motor-driven 
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compressor according to claim 6. further compris- 
ing a step of fixing said compressor to the engine by 
bolting at a fixing portion(13) of a motor hous- 
ing(124). which embraces a stator core(121). of 
said electric motor in such a manner that said fixing 
portion is located outside of an area corresponding 
to said stator core. 
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